An exaggerated response to emotional stimuli is among the many symptoms widely reported by veterans of the 1991 Persian Gulf War. These symptomologies have been attributed to damage and dysfunction associated with deployment-related exposures. We collected event-related potential data from 22 veterans meeting Haley criteria for Gulf War (GW) Syndromes 1-3 and from 8 matched GW veteran controls, who were deployed but not symptomatic, while they performed a visual threecondition oddball task where images authenticated to be associated with the 1991 Persian Gulf War were the distractor stimuli. Hyperarousal reported by ill veterans was significantly greater than that by control veterans, but this was not paralleled by higher amplitude P3a in their ERP responses to GW-related distractor stimuli. Whereas previous studies of PTSD patients have shown higher amplitude P3b responses to target stimuli that are placed amid trauma-related nontarget stimuli, ill veterans in this study showed P3b amplitudes to target stimuli -placed amid GW-related nontarget stimuli -that were significantly lower than those of the control group. Hyperarousal scores reliably predicted P3b, but not P3a, amplitudes. Although many factors may contribute to P3b amplitude differences -most notably depression and poor sleep quality, symptoms that are prevalent in the GW syndrome groupsour findings in context of previous studies on this population are consistent with the contention that dysfunction in cholinergic and dopaminergic neurotransmitter systems, and in white matter and basal ganglia may be contributing to impairments in GW veterans.
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Introduction
Veterans who were deployed during the 1991 Persian Gulf War have reported clusters of symptoms that have been attributed to deployment-related exposures (Research Advisory Committee on Gulf War Veterans' Illnesses, 2008). There have been several studies (e.g., Haley et al., 1997a; Fukuda et al., 1998; Doebbeling et al., 2000; Kang et al., 2002; Iannacchione et al., 2011) that have identified through factor analysis most commonly three main clusters of symptoms. One cluster is associated with impaired cognition: distractibility, memory problems, confused thought, and fatigue. A second cluster describes more debilitating neurocognitive problems -reasoning problems, confusion, disorientation, word-finding difficulty, emotional lability -and balance problems, such as vertigo and frequent stumbling. The third cluster of symptoms is associated more with somatic complaints, such as joint and muscle pain, weakness and fatigue, and numb or tingling extremities.
Hyperarousal is a symptom that has been widely reported by Gulf War veterans (Thompson et al., 2004) . Hyperarousal is also observed among persons with posttraumatic stress disorder, (Morina et al., 2010) , traumatic brain injury (Rapoport et al., 2002) , anxiety disorders (Ruscio and Borkovec, 2004; Sachs et al., 2004; Erwin et al., 2006; Pillay et al., 2006) , and schizophrenia (Nakamura et al., 2003) . Hyperarousal among persons with conditions associated with hyperarousal has been assessed using eventrelated potentials (ERPs) derived from electroencephalographic (EEG) data (Bruder et al., 2002; Dodin and Nandrino, 2003; Karl et al., 2006; Rossignol et al., 2008) . Using ERPs, a three-condition oddball paradigm is especially appropriate for studying exaggerated arousal to trauma-related but task-irrelevant stimuli. In a threecondition oddball task, the ERP elicited by response to the target stimuli ($20% of the trials) shows a positive deflection occurring around 300 ms and has been called the target P3 or the P3b. The standard nontarget stimuli are presented $ 60% of the time and 
